Introduction {#S0001}
============

Non-small cell lung cancer (NSCLC) is the most common type of lung cancer, accounting for around 80\~85% of all lung cancers cases, and has a low five-year survival rate of approximately 15%.[@CIT0001],[@CIT0002] Despite advances in the diagnosis and multimodal treatment, NSCLC patients are still associated with poor prognosis due to the metastasis, recurrence, as well as the limitation on the understanding of NSCLC molecular pathogenesis.[@CIT0003],[@CIT0004] Thus, further investigations to identify novel biomarkers and explore molecular mechanisms of NSCLC pathogenesis are necessary.

Long noncoding RNAs (lncRNAs) are a kind of noncoding RNA molecules without protein coding ability.[@CIT0005] Emerging evidence shows that lncRNAs are key regulators of gene expression and participate in the regulation of various physiological and pathological processes in a wide variety of malignancies, thus controlling the initiation and development of tumors.[@CIT0006],[@CIT0007] To date, the roles and underlying mechanisms of disordered lncRNAs in NSCLC carcinogenesis have been identified, such as SNHG1, CCAT1, HIT and so on.[@CIT0008]--[@CIT0010] However, the functions of lncRNAs and the mechanisms by which they act in NSCLC tumorigenesis are still not well understood. X inactivate-specific transcript (XIST) is a lncRNA, which is necessary for transcriptional silencing of X chromosome in female mammals.[@CIT0011] Accumulating evidence has revealed XIST expression is up-regulated in many cancers and involve in the development and progression of tumors, including pancreatic, colorectal, gastric cancer and so on.[@CIT0012]--[@CIT0014] In NSCLC, overexpressed XIST has been investigated and has also been verified to contribute to the cancer cell growth, metastasis and drug resistance.[@CIT0015],[@CIT0016] Nevertheless, more specific molecular mechanisms of XIST in NSCLC tumorigenesis still need to be explored.

An increasing number of researches have revealed that lncRNAs can function as competing endogenous RNA (ceRNA), competing for microRNA (miRNA) binding to regulate the targeted mRNA expression.[@CIT0017] MiR-142-5p has been identified to be down-regulated and function as a tumor suppressor to repress cancer cell tumorigenesis in numerous cancers, including NSCLC.[@CIT0018]--[@CIT0020] Jia et al found miR-142-5p could serve as a miRNA target of lncRNA TTN-AS1 to participate in TTN-AS1 mediated promotion on cell metastasis in lung adenocarcinoma.[@CIT0021] However, the interaction of lncRNA-miR-142-5p in NSCLC remains unclear yet. Paired box 6 (PAX6) is an important transcription factor, which plays critical roles during embryonic development. Previous studies have shown the abnormal expression of PAX6 in different type of cancers, and deregulation of PAX6 performs oncogenic functions in the development of many cancers.[@CIT0022],[@CIT0023] Thus, deeper investigations on PAX6 in NSCLC are required.

In this study, we explored the function of XIST and miR-142-5p in NSCLC cell carcinogenesis, investigated the relationship between XIST and miR-142-5p, as well as the underlying molecular mechanism by which they affect NSCLC development.

Materials and Methods {#S0002}
=====================

Patients and Specimens {#S0002-S2001}
----------------------

30 paired NSCLC tissues and paratumor tissues were obtained from patients who underwent surgical resection at The Affiliated Cancer Hospital of Zhengzhou University, Henan Cancer Hospital. The samples were stored at −80°C until used. All patients were diagnosed by histopathological examination and did not receive any preoperative treatment. The study was permitted by the Ethics Committee of The Affiliated Cancer Hospital of Zhengzhou University, Henan Cancer Hospital and all patients had written informed consents.

Cell Culture {#S0002-S2002}
------------

Human bronchial epithelial (16HBE) cell lines and NSCLC cell lines (A549, H292, H460, H1299) were purchased from Shanghai Academy of Life Science (Shanghai, China) and grown in the Dulbecco's modified Eagle's medium (DMEM; Gibco, Carlsbad, CA, USA) harboring with 10% fetal bovine serum and 1% penicillin/streptomycin (Gibco) at 37°C with 5% CO~2~.

Cell Transfection {#S0002-S2003}
-----------------

The miR-142-5p mimic (miR-142-5p), miR-142-5p inhibitor (anti-miR-142-5p), mimic negative control (miR-NC), and inhibitor negative control (anti-miR-NC) were purchased from RIBOBIO (Guangzhou, China). Lentiviral particles stably expressing either short hairpin RNA (shRNA)-targeting XIST (sh-XIST) or a scrambled control sequence (sh-NC), the small interfering RNA (siRNA) sequences targeting XIST (si-XIST), siRNA negative control (si-NC), pcDNA, pcDNA XIST overexpression vector (XIST), pcDNA PAX6 overexpression vector (PAX6) were synthesized by Invitrogen (Carlsbad, CA, USA). All vectors or oligonucleotides were transfected into A549 and H1299 cells using Lipofectamine 2000 (Invitrogen) following the standard procedure.

Quantitative Real-Time Polymerase Chain Reaction (qRT-PCR) {#S0002-S2004}
----------------------------------------------------------

TRIzol reagent (Invitrogen) was used to extract RNA from tissues and cells according to the standard procedure. Total RNA was reversely transcribed into complementary DNA (cDNA) using a Reverse Transcription System Kit (Qiagen, Valencia, CA, USA) or One Step PrimeScript^®^ miRNA cDNA Synthesis Kit (Takara, Dalian, China), respectively. Then quantitative PCR was carried out by SYBR™ Green Master Mix (Qiagen). The relative expression was analyzed by 2^−ΔΔCt^ method and normalized by glyceraldehyde 3-phosphate dehydrogenase (GADPH) or U6 small nuclear B noncoding RNA (U6). The same experiment was repeated three times, and the average was taken. The specific primer sequences were listed as follows: XIST: F, 5ʹ-CTAGCTAGCTTTTGTAGTGAGCTTGCTCCT-3ʹ and R, 5ʹ-TGCTCTAGAATGTCTCCATCTCCATTTTGC-3ʹ; PAX6: F, 5ʹ-TCTTTGCTTGGGAAATCCG-3ʹ and R, 5ʹ-CTGGTCTGCAAGGTGTCTGA-3ʹ, R 5ʹ-CTGCCCGTTCAACATCCTTAG-3ʹ; miR-142-5p: F, 5ʹ-GGCCCATAAAGTAGAAAGC-3ʹ and R, 5ʹ-TTTGGCACTAGCACATT-3ʹ; GADPH: F 5ʹ-GATATTGTTGCCATCAATGAC-3ʹ and R 5ʹ-TTGATTTTGGAGGGATCTCG-3ʹ; U6: F 5ʹ-GCTTCGGCAGCACATATACTAAAAT-3ʹ, R 5ʹ-CGCTTCACGAATTTGCGTGTCAT-3ʹ.

Cell Counting Kit-8 (CCK-8) Assay {#S0002-S2005}
---------------------------------

Transfected cells were seeded into 96-well plates and cultured for 24 h, followed by interaction with 10 μL CCK-8 solution (Beyotime, Beijing, China). Subsequently, the absorbance value at 450 nm was detected in the indicated time to analyze cell proliferation. All experiments were repeated three times independently.

Cell Apoptosis Assay {#S0002-S2006}
--------------------

Apoptotic cells were measured using Annexin V-FITC/PI apoptosis detection kit (BD Biosciences, San Jose, CA, USA) following the standard protocol. Transfected cells were resuspended with binding buffer, followed by staining with 10 μL fluorescein isothiocyanate (FITC) annexin V and propidium iodide (PI). Finally, BD FACSDiva software was used to detect apoptotic cells. Three replicate wells were set in each group, and the experiment was repeated three times.

Cell Migration and Invasion {#S0002-S2007}
---------------------------

For the detection of cell migration, cell suspension was added into the top chambers, and then lower chambers were filled with 500 μL DMEM mixed with 10% FBS. After incubation for 24 h at 37°C, migrated cells were fixed with methanol and stained with 0.1% crystal violet. Finally, cells in five randomly selected fields were counted with a microscope. For invasion assay, the matrigel (BD Biosciences) was pre-coated in the chamber membranes and other philosophy of measurement was similar to the steps of cell migration. Experiments were performed three times.

Dual-Luciferase Reporter Assay {#S0002-S2008}
------------------------------

The WT or MUT XIST or PAX6 3ʹ-UTR containing with miR-142-5p sequences was amplified and separately cloned into the pmirGLO Vector (Promega, Shanghai, China). A549 and H1299 cells were co-transfected with the wild-type (WT) or mutant-type (MUT) constructed luciferase reporter vectors and miR-142-5p or miR-NC using Lipofectamine 2000 (Invitrogen). Subsequently, a dual-luciferase reporter assay kit (Promega) was utilized to determine the relative luciferase activity.

RNA Immunoprecipitation (RIP) Assay {#S0002-S2009}
-----------------------------------

Transfected cells were lysed, and the lysate was interacted with magnetic beads coated containing anti-Ago2 (Millipore, Billerica, MA, USA) or IgG antibody (Abcam, Cambridge, MA, USA). Finally, purified RNA was examined using qRT-PCR.

Western Blot {#S0002-S2010}
------------

Proteins were extracted using RIPA lysis buffer (Beyotime) and quantified by bicinchoninic acid (BCA) method following the standard protocol. An equal amount of extracts was treated with 10% sodium dodecyl sulfate polyacrylamide gel electrophoresis and shifted onto a nitrocellulose membrane (Millipore). Subsequently, the membranes were incubated with specific primary antibodies PAX6 (1:1000, ab5790, Abcam) and GADPH (1:1000, ab8245, Abcam), and followed by interaction with secondary HRP-conjugated antibody (1:1000, ab9482, Abcam). Finally, protein signals were examined using an ECL method.

Xenograft Experiments in vivo {#S0002-S2011}
-----------------------------

Five-week-old male BALB/c nude mice were used to establish xenograft models following the guidelines permitted by the Animal Research Committee of The Affiliated Cancer Hospital of Zhengzhou University, Henan Cancer Hospital, and Experiments were approved by the ethics committee of The Affiliated Cancer Hospital of Zhengzhou University, Henan Cancer Hospital. A549 cells stably infected with lentivirus-sh-NC or lentivirus-sh-XIST were subcutaneously inoculated into the ﬂanks of the nude mice. The tumor size in mice was detected every 4 days. After inoculation for 27 days, the tumor masses were excised and weighed.

Statistical Analysis {#S0002-S2012}
--------------------

Data from three independent experiments were presented as the mean ± standard deviation (SD) and analyzed using GraphPad Prism 7 software (GraphPad Inc., San Diego, CA, USA). Significant differences were analyzed using one-way analysis of variance (ANOVA) or Student's *t*-test. *P*\<0.05 suggested statistically significant.

Results {#S0003}
=======

XIST Is Up-Regulated While miR-142-5p Is Down-Regulated in NSCLC Tissues and Cell Lines {#S0003-S2001}
---------------------------------------------------------------------------------------

The expression of XIST and miR-142-5p was detected. Then qRT-PCR analysis showed that XIST was elevated in NSCLC tissues and cell lines compared with that in controls ([Figure 1A](#F0001){ref-type="fig"} and [B](#F0001){ref-type="fig"}). Furthermore, compared with the normal controls, miR-142-5p was found to be down-regulated in NSCLC tissues and cell lines ([Figure 1C](#F0001){ref-type="fig"} and [D](#F0001){ref-type="fig"}). Therefore, XIST and miR-142-5p might be related to cell carcinogenesis in NSCLC.Figure 1XIST is up-regulated while miR-142-5p is down-regulated in NSCLC tissues and cell lines. (**A**--**D**) The expression of XIST and miR-142-5p was measured using qRT-PCR in non-tumor tissues and NSCLC tissues, as well as in NSCLC cell lines (A549, H1299, H460, and H292) and human bronchial epithelial (16HBE) cell line. \**P*\<0.05.

XIST Deletion Inhibits Cell Proliferation, Migration and Invasion but Induces Cell Apoptosis in NSCLC {#S0003-S2002}
-----------------------------------------------------------------------------------------------------

To explore the potential biological functions of XIST in NSCLC carcinogenesis, we knocked down XIST using siRNA sequences in A549 and H1299 cells, and a significant reduction of XIST expression was observed ([Figure 2A](#F0002){ref-type="fig"} and [B](#F0002){ref-type="fig"}). Subsequently, CCK-8 assay showed XIST knockdown inhibited NSCLC cell proliferation ([Figure 2C](#F0002){ref-type="fig"} and [D](#F0002){ref-type="fig"}). Afterwards, we found XIST deletion increased NSCLC cell apoptosis ([Figure 2E](#F0002){ref-type="fig"} and [F](#F0002){ref-type="fig"}). Besides that, knockdown of XIST also suppressed the migration and invasion abilities of A549 and H1299 cells ([Figure 2G](#F0002){ref-type="fig"} and [H](#F0002){ref-type="fig"}). These results indicated that XIST could promote cell carcinogenesis of NSCLC.Figure 2XIST deletion inhibits cell proliferation, migration and invasion but induces cell apoptosis in NSCLC. XIST was silenced using siRNA sequences targeting XIST in A549 and H1299 cells. (**A** and **B**) The efficiencies of interference were detected using qRT-PCR. (**C** and **D**) CCK-8 assay was used to measure cell proliferation. (**E** and **F**) Apoptotic cells were examined by flow cytometry. (**G** and **H**) Migrated and invaded cells were examined using transwell assay. \**P*\<0.05.

MiR-142-5p Is a Target of XIST in NSCLC Cells {#S0003-S2003}
---------------------------------------------

To investigate the biological pathways in which XIST were implicated in NSCLC pathogenesis, the potential miRNA targets of XIST were predicted using StarBase program and we found miR-142-5p had binding sites with XIST ([Figure 3A](#F0003){ref-type="fig"}). After that, the dual-luciferase reporter assay was conducted, and we found that luciferase activities of the XIST-WT reporter vector were repressed by miR-142-5p mimics, but there was no obvious change in XIST-MUT reporter vector after miR-142-5p mimic transfection in A549 and H1299 cells ([Figure 3B](#F0003){ref-type="fig"} and [C](#F0003){ref-type="fig"}). Moreover, this interaction between miR-142-5p and XIST was subsequently confirmed in A549 and H1299 cells by RIP assay ([Figure 3D](#F0003){ref-type="fig"} and [E](#F0003){ref-type="fig"}). Meanwhile, the level of miR-142-5p was reduced in XIST-overexpressed NSCLC cells, but increased in XIST-down-regulated NSCLC cells ([Figure 3F](#F0003){ref-type="fig"} and [G](#F0003){ref-type="fig"}). Taken together, XIST directly interacted with miR-142-5p and negatively regulated miR-142-5p expression in NSCLC cells.Figure 3MiR-142-5p is a target of XIST in NSCLC cells. (**A**) A graphical representation of the miR-142-5p binding sites within XIST was presented. (**B**--**D**) The interaction between miR-142-5p and XIST was confirmed using the dual-luciferase reporter assay (**B** and **C**) and RIP assay (**D** and **E**) in A549 and H1299 cells. (**F** and **G**) The expression of miR-142-5p was detected using qRT-PCR in A549 and H1299 cells transfected with si-XIST, si-NC, pc-DNA, or XIST. \**P*\<0.05.

XIST Regulates Cell Carcinogenesis in NSCLC by Sponging miR-142-5p {#S0003-S2004}
------------------------------------------------------------------

Based on the relationship between XIST and miR-142-5p, as well as down-regulation of miR-142-5p in NSCLC, we further elucidated whether miR-142-5p involved in si-XIST-mediated inhibition of cell tumorigenesis in NSCLC. Immediately, A549 and H1299 cells were transfected with si-NC, si-XIST, si-XIST + anti-miR-NC, or si-XIST + anti-miR-142-5p and the efficiencies of transfection were confirmed by qRT-PCR ([Figure 4A](#F0004){ref-type="fig"} and [B](#F0004){ref-type="fig"}). After that, rescue assay suggested that miR-142-5p inhibition could attenuate si-XIST-induced suppression on cell proliferation ([Figure 4C](#F0004){ref-type="fig"} and [D](#F0004){ref-type="fig"}), migration ([Figure 4G](#F0004){ref-type="fig"} and [H](#F0004){ref-type="fig"}) and invasion ([Figure 4I](#F0004){ref-type="fig"} and [J](#F0004){ref-type="fig"}), promotion on cell apoptosis ([Figure 4E](#F0004){ref-type="fig"} and [F](#F0004){ref-type="fig"}) in NSCLC. These data showed miR-142-5p mediated the anti-tumor effects of si-XIST in NSCLC cells.Figure 4XIST regulates cell carcinogenesis in NSCLC by sponging miR-142-5p. A549 and H1299 cells were transfected with si-NC, si-XIST, si-XIST + anti-miR-NC, or si-XIST + anti-miR-142-5p. (**A** and **B**) The efficiencies of transfection were confirmed by qRT-PCR. (**C** and **D**) Cell proliferation was analyzed by CCK-8 assay. (**E** and **F**) Cell apoptosis was determined by flow cytometry. Cell migration (**G** and **H**) and invasion (**I** and **J**) abilities were examined using transwell assay. \**P*\<0.05.

PAX6 Is a Target of miR-142-5p in NSCLC Cells {#S0003-S2005}
---------------------------------------------

We further explored the potential molecular mechanisms of XIST/miR-142-5p axis in the regulation of NSCLC development. According to the prediction of TargetScan software, we found miR-142-5p target sites in the 3ʹUTR of PAX6 mRNA ([Figure 5A](#F0005){ref-type="fig"}). Afterwards, subsequent dual-luciferase reporter assay showed overexpressed miR-142-5p reduced the luciferase activities of the WT-PAX6 reporter vector but not MUT-PAX6 reporter vector in A549 and H1299 cells ([Figure 5B](#F0005){ref-type="fig"}). Furthermore, RIP assay also indicated the expression of PAX6 pull-down by Ago2 was obviously enriched in A549 and H1299 cells transiently overexpressing miR-142-5p ([Figure 5C](#F0005){ref-type="fig"} and [D](#F0005){ref-type="fig"}). Besides that, qRT-PCR analysis showed the level of PAX6 mRNA was reduced by miR-142-5p overexpression, but increased by the inhibition of miR-142-5p in A549 and H1299 ([Figure 5E](#F0005){ref-type="fig"} and [F](#F0005){ref-type="fig"}). Meanwhile, the protein changes of PAX6 were also similar to PAX6 mRNA in transfected A549 and H1299 cells ([Figure 5G](#F0005){ref-type="fig"} and [H](#F0005){ref-type="fig"}). Thus, we confirmed that PAX6 was a target of miR-142-5p in NSCLC cells.Figure 5PAX6 is a target of miR-142-5p in NSCLC cells. (**A**) The predicted binding sites between miR-142-5p and PAX6 were listed. (**B**--**D**) The interaction between miR-142-5p and XIST was confirmed using the dual-luciferase reporter assay (**B**) and RIP assay (**C** and **D**) in A549 and H1299 cells. A549 and H1299 cells were transfected with miR-NC, miR-142-5p, anti-miR-NC, or anti-miR-142-5p. (**E**--**H**) The mRNA and protein levels of PAX6 in transfected cells were detected using qRT-PCR (**E** and **F**) or Western blot (**G** and **H**), respectively. \**P*\<0.05.

Overexpressed miR-142-5p Inhibits NSCLC Cells Progression by Targeting PAX6 {#S0003-S2006}
---------------------------------------------------------------------------

Based on the regulatory network of miR-142-5p/PAX6, we further wanted to know whether miR-142-5p/PAX6 was responsible for cell carcinogenesis in NSCLC. A549 and H1299 cells were transfected with miR-NC, miR-142-5p, miR-142-5p + pcDNA, miR-142-5p + PAX6 and the efficiencies of interference were verified by Western blot ([Figure 6A](#F0006){ref-type="fig"} and [B](#F0006){ref-type="fig"}). Immediately, CCK-8 assay demonstrated miR-142-5p overexpression inhibited cell proliferation, but this inhibition could be attenuated after PAX6 up-regulation in A549 and H1299 cells ([Figure 6C](#F0006){ref-type="fig"} and [D](#F0006){ref-type="fig"}). Afterwards, we found apoptotic A549 and H1299 cells were promoted by miR-142-5p overexpression, but were repressed by following PAX6 up-regulation ([Figure 6E](#F0006){ref-type="fig"} and [F](#F0006){ref-type="fig"}). Moreover, transwell assay also indicated overexpressed PAX6 could partially overturn miR-142-5p-mediated suppression on migration and invasion of A549 and H1299 cells ([Figure 6G](#F0006){ref-type="fig"}--[J](#F0006){ref-type="fig"}). These data demonstrated miR-142-5p overexpression inhibited NSCLC progression by targeting PAX6.Figure 6Overexpressed miR-142-5p inhibits NSCLC cells progression by targeting PAX6. A549 and H1299 cells were transfected with miR-NC, miR-142-5p, miR-142-5p + pcDNA, miR-142-5p + PAX6. (**A** and **B**) The efficiencies of transfection were verified by Western blot. (**C** and **D**) CCK-8 assay was used to determine cell proliferation. (**E** and **F**) Apoptotic cells were examined by flow cytometry. (**G**--**J**) Migrated (**G** and **H**) and invaded (**I** and **J**) cells were detected using transwell assay. \**P*\<0.05.

XIST Regulates PAX6 Expression Through Binding to miR-142-5p {#S0003-S2007}
------------------------------------------------------------

To further determine whether XIST regulated PAX6 expression in NSCLC cells by sponging miR-142-5p, the expression of PAX6 in the XIST and miR-142-5p inhibited NSCLC cells were investigated by Western blot. Then results showed a significant reduction PAX6 expression in XIST-deleted A549 and H1299 cells, while miR-142-5p inhibition abolished this effect ([Figure 7A](#F0007){ref-type="fig"} and [B](#F0007){ref-type="fig"}), indicating PAX6 expression was regulated by XIST/miR-142-5p axis.Figure 7XIST regulates PAX6 expression through binding to miR-142-5p. (**A** and **B**) The level of PAX6 in NSCLC cells transfected with si-XIST, si-NC, si-XIST + anti-miR-NC, si-XIST + anti-miR-142-5p was measured by Western blot. \**P*\<0.05.

Knockdown of XIST Inhibits NSCLC Tumor Growth in vivo {#S0003-S2008}
-----------------------------------------------------

The carcinogenic roles of XIST in vivo were further investigated, A549 cells stably infected with lentivirus-sh-NC or lentivirus-sh-XIST were used to establish xenograft models. Subsequently, we found knockdown of XIST inhibited NSCLC tumor growth, demonstrated by the reduction of tumor volume and weight in sh-XIST group ([Figure 8A](#F0008){ref-type="fig"} and [B](#F0008){ref-type="fig"}). In the meanwhile, molecular analysis suggested XIST deletion could regulate miR-142-5p and PAX6 expression in vivo ([Figure 8C](#F0008){ref-type="fig"}--[F](#F0008){ref-type="fig"}). Collectively, these data demonstrated that knockdown of XIST repressed NSCLC tumor growth in vivo through partially modulating miR-142-5p and PAX6 expression.Figure 8Knockdown of XIST inhibits NSCLC tumor growth in vivo. Xenograft models were established using A549 cells infected with lentivirus-sh-XIST or lentivirus -sh-NC. (**A**) Tumor volume was calculated every 4 days. (**B**) Tumor masses were weighed in each group. (**C**--**F**) The expression of XIST, miR-142-5p and PAX6 was analyzed in two groups by qRT-PCR or Western blot. \**P*\<0.05.

Discussion {#S0004}
==========

LncRNAs have been reported to act as vital controllers of various aspects of cell biology processes, including the occurrence and development of cancer.[@CIT0006] LncRNA XIST is a well-identified lncRNA; considerable evidence has shown that XIST is associated with the pathogenesis of several type of tumors through regulating cell differentiation, proliferation as well as tumorigenesis.[@CIT0024] Although XIST has been found to be elevated in NSCLC, the functions of XIST in NSCLC cell carcinogenesis are still not fully understood. In the current study, we first detected the expression changes of XIST in 30 paired NSCLC tissues and paratumor tissues, and found XIST was significantly up-regulated in NSCLC tissues. Furthermore, the same expression changes were also observed in NSCLC cell lines. Subsequently, the level of XIST was inhibited in NSCLC cells using siRNA sequences targeting XIST to perform loss-of-function experiments, and we demonstrated XIST deletion inhibited NSCLC cell proliferation, migration, invasion but promoted cell apoptosis. Furthermore, in vivo experiments were performed and knockdown of XIST inhibited NSCLC tumor growth in vivo, further indicating XIST functioned as an oncogene to contribute to NSCLC development.

Based on the ceRNA hypothesis,[@CIT0017] lncRNAs can serve as sponges of miRNAs to regulate target genes expression via absorbing miRNAs. The lncRNA-miRNA-mRNA regulatory network plays an important role in the regulation of many tumors.[@CIT0025],[@CIT0026] In NSCLC, several miRNAs, such as miR-212-3p, miR-16, miR-335 and miR-744,[@CIT0027]--[@CIT0030] have been confirmed to serve as targets of XIST to involve in the tumorigenesis of various cancer cells. LncRNAs have been found to contain diverse types and quantities of miRNAs binding sites, thus, lncRNA may have multiple miRNA targets. In this study, we found miR-142-5p was down-regulated in NSCLC tissues and cell lines, subsequent functional analysis indicated re-expression of miR-142-5p exerted anti-tumor effects through inhibiting cell proliferation, metastasis and inducing cell apoptosis in NSCLC. Thus, miR-142-5p is an important regulator in NSCLC development. Besides that, according to the prediction of StarBase program and the confirmation of dual-luciferase reporter assay and RIP assay, we found XIST directly interacted with miR-142-5p in NSCLC cells. Moreover, rescue assay suggested silencing miR-142-5p reversed the anti-tumor functions mediated by XIST knockdown in NSCLC cells. Thus, a XIST/miR-142-5p axis in the progression of NSCLC was identified.

Recent studies have proven that deregulated PAX6 is implicated in cell oncogenesis in NACLC. For instance, methylated PAX6 in the promoter region was associated with poor clinical outcomes and was an available prognostic biomarker for NSCLC.[@CIT0031] Wu et al revealed PAX6 promoted metastasis and cisplatin resistance in NSCLC cells by regulating ZEB2/PI3K/AKT pathway.[@CIT0032] Thus, PAX6 may play roles in the progression of NSCLC. In this study, we found PAX6 was a target of miR-142-5p in NSCLC cells, besides, we also observed that the inhibitory effects caused by miR-142-5p restoration in NSCLC cell malignant phenotypes were attenuated by PAX6 overexpression. In addition, our research indicated XIST regulated PAX6 expression through binding to miR-142-5p in NSCLC. Therefore, a XIST/miR-142-5p/PAX6 regulatory network in NSCLC cells was identified.

In conclusion, our study demonstrated XIST performed oncogenic effects in NSCLC by regulating miR-142-5p/PAX6 axis, indicating a novel insight into the pathogenesis of NSCLC and lays a foundation for the molecular therapy of NSCLC.

Disclosure {#S0005}
==========

The authors declare that they have no conflicts of interest in this work.
